In vitro peritonitis: basic inflammatory reactions in a two-chamber coculture model of human peritoneum.
We developed an in vitro model of the peritoneum by coculturing human umbilical vein endothelial cells (HUVEC) and human peritoneal mesothelial cells (HPMC) to gather information on peritoneal physiology and to closer reflect the in vivo situation in humans. HUVEC and HPMC were seeded on collagen-coated polytetraflourethylene-insert membranes of pore size 3 microm. HUVEC were grown on the bottom of the membrane and HMPC on the top. The confluent cells were monitored by measuring transepithelial resistance and by confocal microscopy. The transmigration of PMNs as an important mechanism during secondary peritonitis was studied in this two-chamber model. PMNs were isolated by density separation. After stimulation of HMPC with the complement factor 5 split product C5a (1 ng/ml) or tumor necrosis factor-alpha (TNF-alpha; 10 or 50 microg/ml) for 1 h, 1 x 10(6) PMN were given to the lower compartment. Controls were cocultured cells without stimulation. After 1, 2, and 6 h nonadherent PMNs in the upper compartment were harvested and counted, interleukin-8 was measured in each compartment, and cells on the membrane were paraffin-embedded for immunohistochemistry. Each experiment was performed four times. Cells grew to confluence within 2-5 days and were detected on their respective seeding side by CD34 and cytokeratin 18 counterstaining. Transmigration of PMNs after C5a or TNF-alpha stimulation showed a significant time-dependent increase between 1 h and 6 h (P<0.05). PMNs were found in significantly higher numbers after stimulation with either C5a or TNF-alpha at 1, 2, and 6 h than without stimulation. After stimulation of HPMC, interleukin-8 secretion to the apical compartment increased in a time-dependent fashion, resulting in a gradient between the two chambers. Linear regression analysis revealed significant correlation between transmigrated PMN and interleukin-8 in stimulated cocultures; no correlation was found in controls. This new in vitro peritoneum consisting of cocultured mesothelial and endothelial cells may allow more detailed assessment of peritoneal pathophysiology. Generation of an interleukin-8 gradient affecting the migration of PNMs across the cocultured membrane represents a parameter which may be addressed in further studies.